Positron emission tomography (PET) provides important metabolic information about tracer kinetics. Photon attenuation, scattered radiation, spatial resolution limitation and reconstruction algorithm parameters are variables that influence image quality and quantitative accuracy. The objective of this work was to examine the impact of the combined correction of photon attenuation and scatter on the quality and quantitative accuracy of small animal PET images reconstructed using the analytic filtered back projection algorithm (FBP) and the iterative maximum a posteriori probability (MAP) technique at different values of the smoothing parameter β.
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Methods. A homogenous water
phantom and three different configurations of NEMA image quality phantom were employed using a small animal PET scanner (Inveon TM , Siemens medical solutions, Inc). A 20 min PET/CT scans were performed for all phantoms using a list mode acquisition. All Data were sorted into 3D sinograms and reconstructed using 2D FBP after Fourier rebinning and also reconstructed using OSEM3D/MAP (2 iteration OSEM3D and 18 iterations using MAP). Figures of merit used were error of tracer estimate, recovery coefficient, percentage standard deviation, spillover ratio and image noise. Results.
Based on object geometry and size, FBP with attenuation and scatter correction provides accurate tracer concentration within the range of 5% and possible improvement can be achieved using MAP reconstruction. Without correction, errors of activity quantitation is significantly high, on average 34.5±7.2% Recovery coefficient was also found to improve with proper tuning of the β value using MAP reconstruction. Spillover ratio indicated some variations between FBP and MAP in air and water compartments, which might be attributed to the performance of the scatter correction. Noise measurements were superior with MAP reconstruction especially at high β values, but this occurs with edge artifacts and slight distortion of some geometric structures. Very small values of the beta have better resolution characteristics but high values have increased smoothing effect and blurring appearance. In recent years, there were different preclinical PET scanners released into the market with different performance characteristics and designs [3, 4, 5, 6] . Another notable feature is the multimodality approach used by some manufacturers in the configuration of the PET scanner by adding x-ray computed tomography (CT) component to the system. The system was found to provide images of high spatial resolution and detection sensitivity [7, 8, 9, 10] . The CT scanner of the system was recently evaluated by our group and was found to have good characteristics that enable to acquire images of high spatial resolution and acceptable noise level [11] . Another feature is the ability to acquire angiographic data using a synchronized respiratory and ECG signals. properties [12, 13] . However, the optimal reconstruction setting for small animal PET data is still need further 
INTRODUCTION

MATERIALS AND METHODS
The inveon system was designed to allow researchers acquiring functional and morphological information while keeping the animal in the same position through a unified imaging bed that translate from the CT field of view to the PET module in a user-friendly workflow. System specifications are listed in The NEMA NU-4 phantom was also used in our assessment to the accuracy of activity concentration, image quality, Fourier rebinning [15] . As can be seen in Table 2 In terms of activity quantitation in a homogenous medium, it was shown that FBP can provide very accurate results.
RESULTS
Accuracy of quantitation
MAP reconstruction can also provide similar results while being able to overestimate the true values when the smoothing parameter was getting higher.
However, for the three NEMA by 40% [19] , 26.4% in mouse-sized phantom and 38.5% in rat-sized phantom [20] . and can be used to correct for partial volume effect [22] . It was shown that correction of partial volume effects using recovery coefficient measurements allowed for improvement of semiquantitative data in a wide range of subcutaneous and visceral tumors except in large necrotic lesions although no attenuation correction was performed [23] .
As noted from the results, there was an increasing trend toward restoring the whole PET signal as the object size increased in diameter. Also it was noted that the impact of corrections is higher in large than the small phantom rods partial volume correction scheme [24] .
Another observation revealed by this study is that at very small values of β the normal spherical shape of the rods was slightly distorted as shown in figure 4 where one can notice that the rod image spillover from region to another is critically important in image derived input function as it confounds the kinetic model to reliably derive the rate constants of a dynamic physiological process [25] . Image addressed for a given application [26] .Further work is warranted to improve the performance of the scatter correction and evaluate its performance separately (with and without attenuation correction) in small animal PET imaging and in combination with different reconstruction algorithms. This is currently being investigated in our lab using objects of different geometry including rat phantom models and xenograft implanted tumors.
CONCLUSION
The present study showed the importance 
